ABSTRACT Lutzomyia pseudolongipalpis, the Þrst new sand ßy species within the longipalpis complex, is described based on females and males from La Rinconada, Curarigua, Lara State, Venezuela. Similar to Lutzomyia longipalpis sensu lato, females of the new species show spermathecae with 8 Ð10 annulations and cibarial armature with 8 Ð12 horizontal teeth. However, L. pseudolongipalpis females show conspicuous vertical cibarial teeth, large stipites and wing vein sections, round cerci, and short and broad valvifers that separate them from L. longipalpis s. l. females. L. pseudolongipalpis and L. longipalpis s. l. males are isomorphic, both having parameres with two curved setae on a simple tubercle. The analysis of morphometric characters and their diagnostic value is in progress.
THE PHLEBOTOMINE SANDFLY species Lutzomyia longipalpis (Lutz & Neiva, 1912) is the principal vector of the American visceral leishmaniasis (AVL). However, there is mounting evidence that this species represents a species complex of two or more taxa (Young and Duncan 1994) , based on morphological differences (males with pale spot on the tergites third and fourth versus those with only one pale spot on tergum fourth) (Mangabeira 1969) , crossbreeding experiments (Ward 1986 , Ward et al. 1988 , Lanzaro et al. 1993 , pheromones (Ward et al. 1988 (Ward et al. , 1991 Hamilton et al. 1996a Hamilton et al. , 1996b Hamilton et al. , 1996c , and genetic data (Lanzaro et al. 1993; Mutebi et al. 1998; Lampo et al. 1999; Arrivillaga et al. 2000a Arrivillaga et al. , 2000b . For these reasons, we consider that, at the moment, it seems consistent to refer to this species as L. longipalpis sensu lato.
In Venezuela, signiÞcant divergence between a population of "Lu. Longipalpis" from the endemic focus of AVL at La Rinconada, Curarigua, Lara (Venezuela) and populations from Central America (Honduras), Colombia (El Aguila), and Brazil (Jacobina, Lapinha, Sobral) was detected by RAPD-polymerase chain reaction (PCR) by Arrivillaga et al. (1995) and Arrivillaga (1999) using six random primers that indicated low genetic similarity (Jaccard index ϭ 0.61). Isozyme analysis indicated genetic structuring with large genetic distances (NeiÕs distance ϭ 0.67) and low gene ßow (Fst ϭ 0.798, Nm ϭ 0.06) between the population from La Rinconada, Curarigua/Lara State, and three other Venezuelan populations (Guayabita/ Aragua, El Pao/Cojedes, and Batatillo/Trujillo). Two putative species could be distinguished readily using HK, AK, and MDH-2 as diagnostic enzymes and GPI and ME as quasi-diagnostic markers (Arrivillaga 1999; Arrivillaga et al. 2000a Arrivillaga et al. , 2000b . Both species are sympatric in El Paso, a hamlet close to La Rinconada (Lampo et al. 1999) .
Based on mtDNA (citocrome oxidase c unit 1), phylogenetic analyses of eight Venezuelan populations from Aragua, Lara (El Paso/Curarigua), Trujillo, Yaracuy, Cojedes, Guarico, and Nueva Esparta (Margarita Island) conÞrmed the existence of two separate monophyletic lineages (Arrivillaga et al. 1999b) . Further comparisons with non-Venezuelan populations using mtDNA and isozymes supported the existence of four distinct taxa, which have not been described formally (J.C.A. and G. C. Lanzaro, unpublished data) . Currently, only the taxon from La Rinconada, Lara state, Venezuela, can be clearly separated based on morphological characters of the fourth larval instar (Arrivillaga et al. 1999 (Arrivillaga et al. , 2000b Arrivillaga and Feliciangeli 2000) and adult females (this article) and a distinct genetic proÞle (Arrivilaga et al. 2000b) . The other three species, from Central America, ColombiaÐ Venezuela and Brazil, are at the moment considered as morphospecies (Lanzaro et al. 1993 , Arrivillaga 1999 .
In the current article we name Lutzomyia pseudolongipalpis from La Rinconada, Curarigua (69Њ 56Ј 12.92Љ N, 9Њ 58Ј 50.4Љ W, 680 m asl), as a new species and provide a full description of the female and male, based on reference standard for measurements and nomenclature proposed by the CIPA group (1991) and on new morphological characters. The specimens were collected by CDC traps and preserved in 70% ethyl alcohol. Females were dissected and clariÞed using two solutions. The head and thorax were clariÞed in 10% KOH for 24 h, because clariÞcation in NesbittÕs solution does not allow observation of the vertical cibarial teeth. The abdomen was clariÞed in NesbittÕs solution for 24 h. Males were dissected and clariÞed in cool 10% KOH for 24 h. The mounted specimens were observed with the aid of a compound phase contrast microscope and the measurements were performed using 10ϫ oculars and different objectives (head: 25 and 40ϫ, wing: 6 and 10ϫ, genitalia: 25 and 40ϫ, legs: 10ϫ). Measurements are given in micra for types and paratypes in Table 1 and the following descriptions.
Lutzomyia pseudolongipalpis n. sp.
Lutzomyia longipalpis: Hamilton & Ward, 1991: 285 (pheromones). Lutzomyia longipalpis : Fausto et al. 1995: 339 (spermatozoon) .
Lutzomyia longipalpis: Mazzarri et al. 1997 : 335 (susceptibility to insecticides). Lutzomyia longipalpis : Fausto et al. 1998 : 71 (larval spiracular system) Lutzomyia longipalpis: Lampo et al. 1999 Lampo et al. : 1004 (isozymes) Lutzomyia longipalpis: Arrivillaga et al. 2000a: 325 (isozymes) Lutzomyia longipalpis: Arrivillaga et al. 2000b: 171 (lar- val mouthparts morphometry and genetic proÞle) Lutzomyia longipalpis species A: Arrivillaga and Feliciangeli 2000: 229 (larval mouthparts morphology). Lutzomyia longipalpis: Márquez et al. 2001: 12 (gene ßow) .
Holotype (&)
Slide 2.5.5.2ÐCNRFV (Fig. 1 ). Whole insect pigmented.
Head. Height from vertex to clypeus 270.48; head width 431.80, clypeus length 163.99. The clypeus does show a ßat lateral proÞle and squared front edge. Abdomen. Spermathecae with 8 Ð10 complete annulations, slender individual sperm ducts 287.92 long, cerci rounded 117.6 long; short and broad valvifers.
Allotype (()
Slide 2.5.5.1-CNRFV (Fig. 2) Abdomen. A pair of spots only on tergum 4. Genitalia. Coxite 392 long, bearing a basal tuft of four relatively slender and long setae. Style 176.4 long, with four isolated spines and a subterminal bristle. Paramere with two dorsal curved setae inserted directly on it, long. Lateral lobe 376.32 long, lateral lobe/coxite ϭ 0.96; lateral lobe/paramere ϭ 2.4. Aedeagus simple, straight. Genital pump (GP) 152.88 long; genital piston 125.44 long; genital Þlaments (GF) 392 long; GP/GF ϭ 0.39.
Material Examined. Holotype female (slide 2.5.5.2-CNRFV): La Rinconada, Curarigua, Lara State, Venezuela, CDC trap, 07Ð 04 Ð2000, collectors: Arrivillaga JC & Arias F; allotype male (slide 2.5.5.1-CNRFV), La Rinconada, Curarigua, Lara State, Venezuela, CDC trap, 07Ð 04 Ð2000, collectors Arrivillaga JC, Arias F and Mendez C; paratypes: 30 females (2.5.5.2Ð1Ð2.5.5.2.Ð31 FP-CNRFV), and 30 males (2.5.5.1Ð2Ð2.5.5.1Ð31 MP-CNRFV), La Rinconada, Lara State, Venezuela, CDC trap, 25Ð 03Ð2000, collectors: Arrivillaga JC & Arias F. All types are deposited at the Centro Nacional de Morphological Remarks. We designate the female as holotype, because L. pseudolongipalpis females can be distinguished morphologically from L. longipalpis s. l. by the following characters: one row of seven large, conspicuous vertical cibarial teeth (Fig. 3A) , ßat (not convex) lateral proÞle of the clypeus, relatively narrow wing (Fig. 1), round cerci (Fig. 4A ) and broad valvifers (Fig. 5A) . In L. longipalpis s. l. Venezuelan (Isla de Margarita, Cojedes, Trujillo, Guarico, Aragua), Brazilian, Colombian, and Central American populations, these characters were always distinct as shown in Fig. 3B -5B. We also compared the morphological characters of L. pseudolongipalpis with published descriptions of Brazilian populations of L. longipalpis as given by Forattini (1973) and Azevedo et al. (2000) . Forattini described the vertical teeth of the cibarium as small and inconspicuous as seen in all longipalpis Venezuelan, Brazilian, Colombian and Central American populations. Azevedo et al. (2000) did not refer to their shape or size, and only give the number observed (10 Ð17). Therefore, we assumed that in the Þve Brazilian populations, they should be small and similar to those described by Forattini (1973) . Cerci and valvifers of L. pseudolongipalpis are always rounded and broader in comparison with the L. longipalpis Venezuelan populations studied and nonVenezuelan samples (not reported here). Unfortunately, Brazilian authors did not give a description and size of these structures. Palpal formula in L. pseudolongipalpis females was consistently 1.4.2.3.5, whereas in males the formula was 1.2.4.3.5. Forattini (1973) gave formulas of 1.4.2.3.5 and 1.4.(2.3).5, and Azevedo et al. (2000) reported that P2 and P4 may be subequal in length, but shorter than P3. L. pseudolongipalpis adults have large wings, with a vein size formula of: epsilon Ͼ alpha Ͼ gamma Ͼ beta Ͼ Ͼ delta (Table 1) and ßat clypeus in comparison with L. longipalpis s. l. from Venezuela.
Using morphological characters, males of these two taxa are isomorphic. However, there are morphometric characters that might be useful in distinguishing L. pseudolongipalpis from L. longipalpis s. l. from Venezuela. Preliminary univariate analysis using Guillaumin proÞles (Fig. 6) showed 10 potential markers in L. pseudolongipalpis. The labrum-epipharynx, ßag-ellomere I, wing veins (␣,␤,␦), whole genitalia, pump piston, style, and lobule are larger than in L. longipalpis s. l., except the interocular distance, which is shorter. Multivariate principal component and discriminate analyses are in progress. However, it is necessary to take away the allometric and isometric inßuence of size to weight the taxonomic signiÞcance and diagnostic value of the size of these morphometric characters.
Geographical Distribution. The geographical distribution of L. pseudolongipalpis currently is restricted to La Rinconada and El Paso, two localities close to Curarigua (9Њ 59Ј N, 69Њ 55Ј W), between the Þnal Andean Cordillera and the Coriano System, Lara State, Venezuela.
Medical Importance. of pools. Among 10,026 L. pseudolongipalpis dissected, one contained suprapyloric promastigotes. Although no Leishmania identiÞcation was achieved at that moment, the putative vector of AVL in La Rinconada is L. pseudolongipalpis that comprised 99.8% of phlebotomine sand ßies collected (Feliciangeli 1999) .
Pheromone Data. The principal component produced in L. pseudolongipalpis (ϭL. longipalpis from La Rinconada, Curarigua) is 9-methyl-himachalene (Hamilton and Ward 1991 This partial fragment was ampliÞed, but it did not appear to be useful in the molecular taxonomy of species in the L. longipalpis complex 1 gtgttttcca aaatcttcga aaaagttctg aagtctagac ttgaaaattt tctaaatagt 61 attaatttct ttagtggtaa ccaatatggt ttcacccccg gtcgtagcac tgaagatgct 121 ttgatcactt ttgttaatca tgttagtctc gcggcgaataatggtaaatg cgtttcagcc 181 gtgtttctgg atttaacgaa agcgtttgac actgtc Larval Morphology Data. L. pseudolongipalpis can be distinguished by a mentum with the median pair of teeth (MVD1) short and rounded, maxillae with a lateral comb (MxC) with 9 Ð14 spines, and mandibles with three broad ventral teeth (MdVD) and a less developed lobule (MdL), (Arrivillaga et al. 1999 (Arrivillaga et al. , 2000b Arrivillaga and Feliciangeli 2000) .
Bionomics. The life zone occupied by L. pseudolongipalpis is tropical dry forest, with a 5-months dry season (JanuaryÐMay), annual mean temperature of 24ЊC, and annual precipitation of 500 mm (Ewel and Madriz 1968) . Field data showed that in this habitat L. pseudolongipalpis is present throughout the year and it is strikingly more abundant (up to 400 times) than island and continental populations of L. longipalpis s. l. in Venezuela (M. D.F. et al., unpublished data) . A study on the natural blood meal sources of L. pseudolongipalpis, as detected by dot-enzyme immunoassay, indicated that this species feeds frequently on dogs (Agrela et al. 1999) .
A laboratory colony of L. pseudolongipalpis was started in 1991 with 420 females caught by CDC traps at La Rinconada and fed on golden hamsters. It is maintained at the Centro Nacional de Referencia de Flebó tomos, BIOMED, University of Carabobo (23 Ϯ 2ЊC, 80 Ð 85% RH) following the rearing procedures of Killick-Kendrick et al. (1973) with some modiÞcations. In 10 yr, 68 generations have been produced. The average generation time has been 55 d and the average production has been Ϸ3,000 adults per generation. The mean fecundity for 60 individual females was 21.6 eggs/female and the average fertility (fertile eggs/total laid eggs) was 80%. Comparative studies with populations of L. longipalpis s. l. from other Venezuelan foci of cutaneous and visceral leishmaniasis are in progress (unpublished data) as well as comparative vector competence studies (unpublished data).
